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introduction

A

Conpext of th; Problem -
Toffler's oft quoted maxim that we must "learn how to learn' haz now

assumed special urgency. ¥cLean (1970) intoned ;h!s when he wrote, ''The type

of philosophic basa that best fits the modern concept of democratic society

ln'a h!ghiy scleqtffic and technologlical age is that of iéd!&!dualizatlon‘of

the educational process {p. 6)."

| ZSoclafy ffsaif pressures schools to encourage individualism. Wilson

(1573) has contended tﬁgt group education };st can't meet the diverse need$

in educational goa‘e ané objectives. Because marketable skills have become

imperative nocess!tfés, socletal needs have forced the student to direct his

learning to d;velop these skills (0'Neal, {;73)' ) -

The mating of Bloom's 'degree of learning'' thesis with iearplng in a self-

paced, programmed way‘sqgmed propitiously resolved to Franklin (1974). Now,

".more than ever before, the vast majority of students should be able to master

-~

a subject's content.
Roueche (1975) assumed pedagogical group learning was untenable, as
Wilson had, but further !mplled that there now are no teaching methods or

styles best suited for all students. The alternative, Roueche related, was

that:

The student should take charge of his learning; he.should study at a

rate, place, and time most convenient and effective for him, The

student should progress only as rapidly as his -ability permits. Most

students can attain mastery, some Just mov€ faster than others (pp. 19-20).
g s

- 'Y

Statement of the Problem ;?/

Of all innovative Instructlional aqf?oaches currently in vogue, self-

paced education presents the most disginctIVe pedagogical and philosophical

contrast with the traditional lectyre (TL) method.

[




Self-paced, Individvalifed, and programmed instruction are widely used
__descriptions fogﬂstudent directed Instruction which this study will refer to

as Programmed System of Instruction (PS1).

']
>

The general goal of this study was to compare and contrast TL anleSl

methods of instruction for the introductory Criminal Evidence class {AJ 4}
at Cerritos College In order to determine the f&asib!l!ty of implementing a
similar PS1 approach in other departmental offerings where only TL instruction
Is used.

"“)§béc!flc purposes of this study were to: (1) compare achievement for
PS) and TL AJ & students when both secticns were taught by the sume instructor
at approximately the same time, (2} determine If students could spend less !
time studying in PSI AJ & and stiil achieve "successful performance rates'
(A through C), (3) examine if retention was adversely affected'when the PSi
a?proaqhnyas used in AJ b, (L) ascertain If unstructured p?er tutoring
practiced in PSI AJ 4 was more successful than institutionalized campus tutor-
ing occaslonaily tried in TL AJ 4, and (5) contrast registration trends for

both sections during 197#-75‘to determine Initlal student appeal.

“—pEfinition of Terms

PSI AJ 4, Personalized System ot Instruction method format stressing
 step mastery, unit module completion, tutorlal student aldes, textual mate-
rials ana-wovkbook, and self-pacing.

TL AJ L. A traditional lecture-discussion class emphasizing course conf

¥

tent comparable to PSI AJ &, and with similar evaiuative measurements, but
without PSI methodological format. Comparable goals and vhjectives exist for,

both apbro&ches.

Cerritos '""Head" Counts. At the close of registration during the second

week of classes, an accounting of all students who have ever attended a class

must be submitted to the division office.
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ADA Census Counts, ﬁur§ng the fourth and twelfth weeks each semester, the

Instructors must indicate the number of students Mactively" enrolled for each

-
-

section. Dollar matching state revenugs based upon “Average Daily Attendance™

counts determine the operating revenue of the collece,

Prime Time Scheduling. iInstructional hours most favored by students and

faculty, 1.e.: MWF 8~12 ncon, TuTh 8-11 a,m,

Released Time Units. Usually a grant of three units (eight hours/week)
) of teaching released, time, equivalent to one lecture class in a five class ) .

i

load, which is offered to permit the instructor to prépare new Instructional

formats for existing courses. -

PS1 AJ I Workbook. A modulized workbook to a¢compan9“the PSI textua'-

discussion apbroach, written in small units with measureable performance
) objeccives, applicable exa%ples. and self graded quizzes. It was complied

on a released time grant, -
s

Peer Tutoring. Originally envisioned to encourage rapidly advancing PS§!{

AJ 4 students to tutor fellow student? both during the modules and when the
tutor had completed all cf the modules and met the course fiquirements.

Background for the Prohlem : ) : .

n ) After having completed a campus In~service class on PSl methods, the
chalrman of Cerritos' Administration of Justice (AJ) Department requested
- and was granted three units released time during the Fall Semester, 1973,
to Investigate the possibility of Implementing é PSI approach In his AJ &
class. Although this professor (Ed.D., U.C.E:A:) ﬁad e;rrTér been’iptr!gued
with the possibility of comp&tér programming in this course, difficulties in .

I

assuring student access to the computer terminals forced him to adopt, the
» 1] 7

L]
s

workbook approach Instead.

Using the same text in both of his day sectlons of AJ %, the proposed

PSt class was conceived as the treatment group, the TL class as the control
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grouvp. Since course goals and student performunce (behavioral) objectives
remained consta@#’far both the proposed PSI and existing TL sections, unit
instructions, c;se %tudies. self graded quizzes and textual references had
to be written for the new PSI venture bacause lecture presentaticn was not

-

intended, : .

By April, 1374, enough progress had been made on the PS5t workbook to
permit a demonstration-explanation for the Jean of gcademfc Affairs and the
Chalrman of the Sociai Science Diviston, Concurring In the excellence of
the workbook approach, the AJ profgssor was encouraged to administer experi-
menta] pretests from the workbook ‘t&ou one of his existing TL Al 4 sections,
This experimental TL AJ 4 section took the quizzos and read from the self-<
pazed study quide while the P5| workbook was being completed. Not only did
this group uncover unforesgen interpretive difficulties regarding both the
workbook's verﬁ}! style an& arrangement of student performance objectives,
but they positively re-enforzed the efficacy of the studeni behavioral
objectives which had been seiected,

The workbook was completed by early summer, and used in first draft
form Iﬁ!t!a]!y in the treatment PS! section during the Fall Semester, 1974.
Minor corrections were made during this semester, and pretest=posttest com=

parisons with the TL section were conducted.

Significance of the Problem

The primary ipstitui!ona! significance of this comparative research
study was to determine if other classes in the core package of AJ (1-5) could
benefit from a PSI1 alternate instructional approaéh, Quite realistical}y,
student appeal and class retention were as important in determining the

college's commitment. to PSi as the grades the students earned in the PSI

section,
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Other departments on=corpus, such as Chemistry, have tried verslbns of
the self~pacad PS1 approach for longer periods of time. Institutional
Research follow-up studies have been done for some of these self-paced offéf-
Ings, and such compar~ative findings re-enforced the viability of AJ &' PS§|
approach, while emphasizing the precautions needed before experimenting fyre
ther with PS] In A,

Literature Review

’Although Titerature review searches from ERIC files and from the records
of the LANCERS office of the Los Angeles County Superintendent of Schools for
the last five years relative to programmed instruction have resulted in a
multitude of tangentially relatea sources, information contained in these
selections did provide insight into ihe ¢ 215 and objectives of programred
education re}ative to this study,.

Among the myltitude pf sources, two distinct chronological trends
emerged., From 1968 zhrow b 1972 emphasis was upon defining, promoting and
hypothesizing upon the potential Instructional effectiveness of ' ladividual~
Ized instruction.- The p!et;;ra of recent studies have stressed specific
courses and their needs, or techniques of application In multi-media
approaches, nat general e;a!uatipns of this method of “instruction.

Armong the many varieties of programmed instruction Is Personallzed

- -

System of Instrurtion (?Sf} pioneered by psychologists Fred S. Keller and his’
gr-dqate assistant J. Giimore Sherman. This concept first germinated in
Keller's ;lnd d?ring the 1920's after talks u;:his,r. 5kfnner while both were
students at Har;ard. Havfng the opportunity during wérlq War 11 to implement °
his glan, Keller created a tralning system for the services which provided
immediate re-enforcement with the subject content divided into small modules

and the lcarner studying at his own pace. while at Columbiya University In the
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early 1950°s, keller and Sherman instituted the PS! methad in psychology for
the first time, HMaterial presented in small arounts with measureable terminal
behavior gave immediate feedback while punishmcn; for not learning was kept
to & minimum, By 1967, Keller, Sherman, Ruskin and others had Introduced the

PSi spproach nationaily, with workshops instituted during the next five years

(Ruskin, 197L).

Ruskin (197L), associate editor of the PSI Newsletter at Georgetown

University, has written a comprenensive synopsis of the movement's history,

objectives, published literature, and prospects. Indicative of all progranmed
x

approaches, the greatest bulk of PS! research has been donc‘?incc 1970. Among

the more typical studi¢s have been ¢fforts to compare PSI and TL instructional

méthods. Although Ruskin cited many such studies, some of which will be ans- -

lyzed in the discussion section, the lack of randam selection has made such

comparisons difficult. The obvious changes that occur from one semester to

the next have made scientific appraisal of PSI ventures difficult at best,

Ruskin Implied. More studice in nonbehavioral science d¥sciplines would pro-

i

vide a broader academic base to better evaluate the findings of such PSI-TL
comparative studies (Ens}fn, t97b): ;

The f!if major tene}s'of P51 stress- (1) module steps, (2) thé use of :
the written word and troditional iefts supplomented with special study guides:j
3) uni(\cchievem;;z ba;are advancement to the next assignment, (L) the con-
cept of self-pacing, and (5} the use of students as peer tutars.

The three steps in selfepacing formulated by Meathers (1971) to encour-
#9e students to'effec;:ve!y learn without constant guidance were- (1) a pro-
grasysed uorkboo;.‘(Z) student peer tutoring, and (3) student use of hic com-
petencies in planning and conducting his learning a;tﬁv:t¥cs, Learning tasks
must be on a par with student prerequisite abi!itles; appropriate learning
cenﬁltlons must be provided, new Instructional methods must be trfeé. and

-




students mus¥ be aliowed sufficient tire o learn their tasks, Hedthers steted,
Heathers concluded ;tth a Tive pniqt.inﬁlruc130ﬁsl modet for 21l (adividual=
;}ing¢ He evphasized i!} selecting only measyreable lesrning tTasks,

*(2) pretesxinglfor student mastery, (3) diagnostng student tearning patierns,
(4) working out lesson plans, and (5iﬁbrd;iding iadividgual help, as aceded.

A comprehensive questionaire was sent‘by Svara (1972) tc seventy tr-ce
colleges to ascertain what conditions must exist for individualized Tastruce
tion to occur. With thirty colleges responding, 1he ter primyry c;iter!a

o whikh emerged as necessary to effect individuslized instruction were the

ghtt) statement of objectives, (2} time allocated for stugy, (3) availobility
of assessment by students, (&} reenforcement of student reasurement, {5} mode
of learning, (6) schedule of closses, (7) location of these classes.‘iﬁ} rate
&f Student achievement, !9) testing formar, and {10) division of the audjzct
astter modules. Svara estirated that one to one and a half years areparation
time was necessary to ready a three ;;S! audgo*V¥5Q9§‘énd:vidus?gzgﬂ pazkage.
Svars also s!rﬁrsed peer tutoring, stating of oblectives according to Mager
and Bloom, duplicating student handouts, using ample 8ud§0‘1{§uﬁl.a¥dea;
treating lectures as assigned rateriat, and above all, setting minimal expec=
tations as to the pace of corpletion,

Aspects of Xeller's five point PSI method were re-iteratsd by Heathers
and S;ara, with amplification on needed jnstructor preparations.

The dislog concerning the comparative mcr!xi o; traditional and pro-
gramped instructionghas continged unabated sinde the carly 1970°s Andereson
and lkenberry {1973) gave one of the more complete renditions of the drow- ]

backs assoclated with traditional education, Restrict:one of clastes fitting
into prescribed times, the asbsence of objectives, failure Yo préwidé rapid

student ‘eedbici. the inability to adapt to student differences, the propen-~

sity for ron-seguential learning, and an Iwary tower approach with no dis-

»

s
. * A




cernabie methodology were among the’ l.mitatinns strexsed.

Critics of individuaiized prograsted :nstrucz3o1 abound. G6.0./M. Le?th

e

as far back as 196§ exprJ;SQé secongd thoughts over- :hagassumption that pro=

grammed instrucxio« prov:ded the answer for all motioationa! -1earning problems,
. \ b

Even more adamav:lv, Hol land and Hof fman (1971} Jnferred tha: conc!us!ve

data in applied task cOurses Tent scant suppart for the cmphasis glven ta "N"?":‘--_~

Indlv;dua!!zatian.' anvTausch {3971}-was also;&pry of the proarammed approach
‘. =~ - * ¥
when offered.as the wn¥y alternative, Progranumd instructlon only works for
~ L4

-certaln students and teachers, tends ‘1o makc the teacher only & rote pre~

o
{

scriber, and denies other non~education variables which may affect student

=

learning, Jan=Tausch cautioned, Common to'most criticisms was the assertion

that effectfve learning is as much 4 by-product of effective teaching as of
student directed learning. " As Jan-Tausch half jestingly, ha)f seripusly

* ;] - . <
Impilied iﬁ'summa;izing‘programmed literature, ""One might almost Infer that’

“ <
teache:s can be slow !earners in the area of Iindividuallzation of instruction

(p‘ 6) !,‘ . \ £ ‘ K -, - gt

)

In part due to Glaser's (1968) early promptings that we must change edu-

catfonal attitudes and eq;ironments to better encourage programmed instruction,
. .

. Individual, self-paced instruction has become a multifaceted endeavor. $So

*

much so - that 9'Day (1970} and Pocztar (157}) deeﬂgd it necessary to write
brief cgmpendléms éataloging innovations in piogravpéd methodology.

’ Although strengths and weaknesses in programmed instruction have been
dascribed, summation might hela. Among thé anticipated gains in us?ng Indi-~

vidualized Instruction, the following benefits might be gxpected, " The .

€

teacher woyld have to know the discipline in its broadest contex{, and cease

being s?mpl? a clerk, discipiinarian, dr imparter of information (Wilson, 1973}.
Although not a panacea fortall educagidnal problems, programmed !nsttg;tlon .

does force an fnstructer to more fully 'define goals and objectives (Treffinger,
. | ~

. | Tt
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J973). Time is the delimiting factor in most students' unsuccessful mastery

of a sybject, and selfspaced akproaches do permit students to work independ-

‘N\*

ently (Aunt and Hathis, 1964; McCombs, 1974), 'Learning aides and instruc= ;
. : . ) N -
tional packéts-ntiliz¢ the'm&et modern of educational technology (Elkins, ‘\

1970). The implementation of a P$] method does alter an !ns:ructor s

L behavior and atrrtude. but both Siegel (197&) and &cLean (1970} emphasizeﬁ

~

~—— —that teaching a programmed Instruction aect!On can be the best experience.

Learning 'is by doing, theory mus§ eventually be enacted into pract:te. //

.

By late 1973, ind'vidua!ized instructional EVa!uations were de-empha-

sizing the mechanical programming aspect and stress:ng the application of
) -~

this instructional tool to a given curriculum, _Anderson and: Ikenberry (1573)

*

emphasized the issues and implications when college curciculums are changed -
2 ’ *

to meet Instrucg}gnal techniques inhergnt In programmed education,
- Kelley (f§73)'strcsséa the need to ascertain the school’'s educational
climate before implementing individually guided programs, while C!Neal (1973) .

was among the earliest to effectively analyze what It meant to let the

? 1

learner .contro! the instructional brogram. Bale (1972) again reaffirmed the

meed to build an acceptable lég}n;ng environment and stated the necessity of
constantly reappra{siné its goals and B?}ectives. o ‘

Both Harper‘(1973)42nd Treffinger (1973) analyzed the methods for select-
.ing students best equipped't? profit from tqdindualize; !nsiructioﬁ.

By the mid-Seventies, media instruction had become so commonplace that | .

some reconciliation with thé more traditional instructional methods employed

-

In edrly programmea ~ Jroach¢s was needed, which McCombs (1974) attempted to

’ /
do, /

o Finally, 197h~75 would appear to be the year to evaluate student

o )
‘/9ch!evement relative to programmed instruction, and both instructor and
&

) student attitudes toward self~paced cducation, Franklin (1974) stressed
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: 10
efficiency in learning with programmed approaches, McMeen (1974) retention
comparisons with TL classes, and Siegel (1974) instructor performance factors
based on self interests and biases.

Evaluating the results of comparative research in PSI and TL methods
proved to be ; study in conflicting orientations.
‘ The efficacy of a lectureless, programmed approach was questioned by
Halvorson (1369), McConnell and Lamphear (1969), Oen and Sweany (1971) and
Couch {1973). No significant differen?es were observed between programmed
and traditional approaches in the disc plines investigated.

0f those who examined specific PS| educational endeavors (some to b;
analyzed in the discussion section)AKeller (1968, 1969), Moore, Mahan and -
Ritts (1969) and Corey and AcHIchQQJ (1970) found significantly higher grades
Iﬁ PSi sections; Sheppard and Macdermot (19’0), and Born, Geldhill and Davis
(1972) discovered higher comprehension and_rete;tion skills in PS| sections;
while Keller (1968), Born (1971), Born, Gledhill and Davis (1972) and
§reppagd and MacDermot'(!9705 discussed the reasons for higher education with-
drawal rates in PS| classes.

Even after such evaluations have been completgd, QE ;re often Ie%t_wlth
the distinct possibility that‘non~lnstry;tional'Variables are responsible for
the success of programmed educational endeavors. Costs are hlgher.in_pro-

grammed classes, and Harper (1973) recommended using these approaches only In

- beginnina or advanced courses; while Siegel (1974) questioned whether the

ilme, money and inconvenience needed to retrain the staff was worth the effort.

Abramson and Kagan (1973) found that while passive females are the most recep+

- tive to educational tasks, they often needed. the.mast pretraining if pro-
/

grammed instruction was to succeed in technical disciplines. Dogmatic stu-
dents of both sexes tend to experience the most difficulties in adjusping to

programmed learning (Grippen and Ohnmacht, 1974). The inability of students
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to comprehend what programmed instruction means.accounted for considerable

early withdrawal, or féi!ure to register (Jioia, 1972).

~

Hypotheses

From literature review findings, it is hypothesized that: (1) the

/

"'successful performance rate'' will be higher in PSI AJ L than in TL AJ 4,
“(2) a majoritf of students will finish the PSI AJ 4 course sooner than

students tag}ng TL AJ L, (3) scudents will prefer TL AJ 4 to PSI AJ 4 as

evidenced in reglsiration trends, and (4) the fretention rate'’ will be

higher in TL AJ 4 than in PSI AJ 4.

Rationale for the Hypotheses

The "successful performance }ate," definedas an earned A through ¢
grade, has traditionally been higher }n self-paced PS| sections than in TL
ones at Cerritos College. It is hypothesized that students ln\AJ L will
conform to this pattern (Schaumburg, 1973).

The primary goal in any self-paced class is to encourage_studenis to
work at their own pace, aéd‘to challengejexams and exercises only when they
feel they are read;; In so far as over half the PSI chemistry students
tended to finish-their assignments before the end of the semester, it ?;
hypothesized that a majority of PSI AJ 4 studénts will matriculate before
the end of the semester .when TL ‘students do (Schaumbufg,~l973), '

- Patterns in experimental, joInt lecture, and self-paced p;ogramming at

i .

Cerritos College have indicated a basic ﬁ;ticence on the p3rt of the students
to voluntakll; sign-up f;r such innovative classes. It is/ expected PSI AJ L
will substantiate this trend (Hinrichsen and Schaumburg, ﬁ975)

The ""'retention rate,“ defined as the proportion of those students
finishing a cﬁass relative to the initial ‘'head count" 7nrollment, has béen

customarily lower In seif—paced sections. on campus. |t is anticipated that

registration records will verify this trend for the PSI AJ L sections. v
0
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The following aséumptions and limitations for the hypotheses were made.

According to numerous literature review articles dealing with expéri-
mental programming, students with higher tolerance levels for abstractions
énd a need for self directed study have preferred exberimental over f}aditional
classes., Conversely, students favoring a more structured approach in which
the in;&::ftor provides both the guidance and reassurance have preferred TL
sections, Based on enrollment patterns evident in PS| sections, AJ or
others, it was assumed that stu&ents did select the type of instructional sec-
Elon based on the above criteria (Tuckma;, 1972; Pascal, 1971).

Because preference for or tolerance of abstractioﬁ was not statistically

measured, two proposed hypotheses could not be tested.’

Variables

»

In each of the four hypotheses, the respective methods of instruction
(PS! and TL) constituted separate independent Jariables, usually subcate-
gorized as,moderafgr variables. ‘

The control variable in this studyywas the ;ubject content differences
necessitated by the‘different instructional approaches. Although both sec-
tions (TL and PSI) used the same text, and made use of the saﬁe flyers and‘
handout materials, oply the PS| class employed the specially designed work-
book which contained the self test items. - Thi's workbook became, in a very
real sense, the major treatm;nt difference in the comparisdﬁ because pre-,
sented material and exam coverage were comparable for both approaches,

The intervening variable, and the most diffiCUlt to measure, was the
attitude each student brought into the respective AJ 4 section.

Dependent variables, or those which have measureable performance out- -
comes, were ''successful performance rates'' for both'aﬁproaches, the length

¥

of time necessary to complete the course requirements in-both instances,




13

enrol Iment preferences during registration, and the respective ''retention

rates.'

\ Method

Subjects - . .
The subjects of this comparative AJ 4 study for the academic year 1974-
1975 were 189 lower division underg;aduate stu&ents at Cerritos Col!ege.‘
The vast majorlty of these student subjects were declared law enforce-
\\\ ment majors, and mostly lel-t}me stﬁdents who were not currently employed
In law enforcement §gencies since both secti7ns each:semester were day offerj
-"Ings. |
N Second or third seméster standing ihigh freshman or low sophomore) con-
stituted the typlcal student academﬁc placement.
Durlng the Fall Semester, 1974, 5# students Inftlally attended TL AJ &,

L, PSI AJ 4. For the Spring Semester, identical nﬁmbers enrolled in TL AJ 4,

with 37 registered In PSI AJ 4.

*

Treatment of the Variables

.

lndependéht variables in this study were determined using the following

N

‘source imputs. "The four moderator variable categorlies for PSI and TL instruc~

-

tion were calculated from the instructor's roll book, division registration

records, and the records of Student Personnel Services.

To determine the effects which the control variable (the workbook In

*pst AT 4) had, lessonplans were analyzed for bbth classes. Since the age
variable (18-21) and sex variable (predominantly male) were comparable for

both approaches, it was not felt necessary to further qualify these control

*
LA

varfables. ° ‘ : ;

3

Student attitudes were measured in an Initla! pretest survey glven to

both sections.
1+
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- pletion of the course requirements. .

1L

The four dependent output variables were compared using similar procedures.

. "Successful performance rates, !'retention rates,' and length of time compari -

son wer; calculated using the instructor's roll book. Registration trends
were gatﬁered from division records, with pretest measurements administered
in the classrooms.
Procedure
In order tv insure external Qalidlty and minimize history and selection

bias, the following factoral design was employed} *

PSI AJ 4: 09 X 0y

TL AJ & 03 0y
During 1974-75 there were non;equlvalent control groups; t\

Pretest exercises (0, 03) determined initial student academic placement

and indicated toleranpé levels for abstraction and abtltude for self directed

study. .
Only the PS| sections received the treatment (the workbook).

The same posttest (02, Oh) was administered to both sections upon com-
Six procédural investigations were conducted.

Registration class-counts for the Fall Semester, 1974 and Spring Semester,

1975, were compared for PSI and TL AJ 4,

The professor's grade book was used to determine the .''successful perfor-

‘mance réte” (A through C) ln,both'bsrgand TL AJ 4. The record book also indi-

cated all who received grade credit in&el$heé section-in contrast to those
initially registered dufing census heaé%ouﬁt wdek, and this difference consti-*
tuted the ''retention rate'' for both AJ h_s;;tjons.

Interviews wlfh the instructor determined ;he average rate of cémpletlon

as a length of time analysis For PS| and TL AJ & students.

AN

A
'3y

-
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Reeords kept by the professor:indicated the numbers of PS| AJ 4 students .

who volunteeredifor Informal peer tutoring in PSI AJ 4 contrasted with Insti-

tutionalized tutoring used in TL AJ 4. )

Investigation of ab;tracts and reports from the 0ffice of Institutional
Research provided comparative $tudies of other departmental ef%orts in. A
self-paced PS| education on campus.

A literature review search was conducted In ERIC, P;xcholoéy,Ab%tracts,
and other related journal sources to determine directions and evaluatioes'of
other self-paced programs.
‘Daka Analyses

Desériptlve Statistics R

The comparative longltudlnel anaiysls of student registration counts
throughout the reglstra;ion ﬁerlod was presented both in tabular and
graphic form. ‘ '

The proportlons of '""retention rates' and ”successful performance rates'
for.-the PSI and TL approaches was presented both in tabular and graphic foim
in order to summarize the results and thus facilitate comparisons between ‘

the two approaches.

Inferential Statistics , ' - L

1n order Eo assess the stetlstlcal significance between an9 observed
differences in student‘regisératlon counts, the registration period was
divided into nine segments. For each segment the number of PS| and’TL stu-
eents enrolle& was divided by the approprlate collective maximum class size
figure, thus giving the propdrtiqn,,felatlve to‘mameum PSt or TL enrollment,
of students already enéolled.ﬂ These proﬁor;ionsleefe'then arranged in table
form;t (two groups - PSI and TL and nine b}opeftlon§ - days 1-9). ’

In comparing registration enrol Iment percentages in. PSI and TL sections

for‘the academic year 1§74-7S, a tabular Chi Squaée test of observed and.

P2y
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s#pected‘fréquencies for eath day of regfstrat!on.wés undertaken as long as
both sections had open earoliment. The .05 level of confidence was embloyed
for each test (See Table 1).

" In order to assess the statistical slgn!flcance between any cbseived
differences in proportions between PSI and TL approaché; c;ncernlng "reten-
tlon rates' and "successful performance rates,' comparative proportions based
on the_Chf'Squarévdistrlbutlon were qséd.*,

“"Successful performance'’ (A-C) and 'unsuccessful performance’ (E and W)
:per;;;tages were compared by means of a’2 X 2 Chi Square calculation since
"oty successful grades were earned In both sections. For purposes of this -
.study, Incompletes (E) are treated as unofficial withdrawals and combine&
with fhe official withdrawals (W) to form:the “qnshccessful performance'' per- -
c;ntages. The .05 l;;el of confldenée for a two ta}led Chi Square test was
employed (See Table 2). |
‘ A Chi ngare tabular calculation of obserYed frequencies (O)Aand expected
frgquencfe_s (E) was undertakér_m in comparing the respec;!\fejlnal- grade percent-

. USSR iy
- ages recorded in each instructional appreach'1X2 =, (0-E ). Again, the .05

level of confidence for a two tailed Chi- Square test was used (Seé Table 3).
A 2 X5 ten cell computer assisted thi Square comparison at the .05 level

7 6f confidénce for all grades given In both PS{ and T} AJ & was calculated

{See Table 3).

-

Results
V LY

With similar maximum enroliments, the tabular Chi Square test of expected
and observed frequencies for the first four days'of'reglstratlon indicated

significantly more students were attracted to TL than PS| as long as both

;ectlons were open (p.< .05). The locidence of significance at the .05 level

g ‘
<%
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of confidence decllned on the tabular test of %requ?ncles beginning with day

: \5 (p :» 05) when only the PSI day section was open f ¢ enrollment (See Table l)

¢

~._ TABLE 1

RED RELATIVE TO MAXIMUM
\R THROUEH 9.

PROPORTION OF STUDENTS REGTS
PSI AND TL CLASS ENROLLMENT F

‘\

. ~.Days
~Days -
1 2 3 L 5 . 6 7 8 9
TL so%l 96.5%] 100% | 100% | 1002 100% | 100% | 100% | 100%

AY & 1(23.5)| (38.5)| (ko) | (ko) | (40) | (ko) | (40) | (40) | (ko)

PSI 20% | 34w | uhy | s3x | 68% | 70% 80.5% | 95% | 100%
A b (8)-1 (13) |(17.5)] (21) | (27) | (28) | (32) | (38) | (ko)

oifference | 39| 62.5%| seur| umie| 32w | 30w [19.5% | su| o

* Significant beyond .05 level of confidente.
() Average number.

oo-| : — e
190- ) =

80- y 4

70- - -l

60- - /".—

50‘ - /

ho- e

30- -

20- v

o
10- —_— TLA K
0~ ~ © amee- PSI AJ 4

Percent

Day 1 2 3 4 S 6 7 8 9

Figure 1. Longitudinal comparison of student regis-
tration counts between PSI and TL classes as a function
of the percentage of students registered relative to
maxXimum class size for days 1 through 9.

The Chi Square comparison of ''successful performénce“ and ''unsuccessful

performance'' percentage resuited in a x2 of 5.02, or sién!ficaht beyond the

+05 level of confidence (p.<.05) for df 1 (See Table 2).

Q i s,
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TABLE 2

COMPARISON OF SUCCESSFUL (A-C) AND UNSUCCESSFUL PERFORMANCE (E AND W)

BETWEEN PSI AND TL AJ 4 STUDENTS AS A COMPARISON OF ALADEMIC ACHIEVEMENT,

The comparison of expected and observed frequencies for successful grades
(A-C) indicated no significance at the .05 level (p.>.05) within the TL AJ &
approach .when compared to the total number of grades (A-C) glven; but did

result in stgnlficant f!nd!ngi (p. < .05} for grades A and C In the PSI|
approach when ccmpared to the expected frequencies of successful grades give$

The Chi Square findings with a df T resulted in slgniftcance at the ,001: level

&

TL
YR

PSl
A L

DIFFERENCE

1

COMPARISON OF FINAL GRADES BETWEEN PSI. AND TL AJ 4 STUDENTS
AS A FUNCTION OF CATEGORIES OF RCADEMIC ACH!EVEHENT

TL
A b

PSI
AL

"DIFFERENCE

o
fe

SUCCESSFUL UNSUCCESSFUL
1.8 - 22.%%,
(84) (2b)
6i.7% 38.3%
(50) _ 6D
16.1%% 16.1% *

-

L3

TABLE 3

W

¥ Signlflcant beyond the .05 level of confldence.

- Of ‘confidence for grades A and c (See Table 2) (Refer to Table 3).

A B ¢ E
22.2% | 25.0% .| 30.6% | 14.8% 7.5
(24) (27) (33) (16) 8)
"2¢%‘ ‘7’3%- 235% '370% 102%
(34) (14) (2) -1 (30) (1)
19.8%5% | 7.7% | 28.1%+ | 2.2%%| 6.2y

* Significant beyond the .05 level of confldence.

2
<
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o The “withdrawal rate” comparisons were also. significant beyond the .05

level of confidence {p.< .05) for both TL and PSI' AJ k, the TL sections

2

having a “withdrawal rate" considerably lower than the expected frequency,
the PSI sections signiflicantly higher than the expected frequency (See Table 3).

" The te;: cell Chl Square test for all gr;des glvén in both secrions indi-

) _cated a x2 of 39.97, significant (p.<C.05) well beyond the .05 level with a
df & for a two talled test. . -
i . Succedsfyul
N -5 I 5. (A and B)
g n-h-----w-;-----c-----’--'-? ------------ A o 2t
§ . n=84 177.8% Successful
9 : {A, B and C)
T [ s R 617
[T} "
< | - o ————
- / )
ne2h  }22.2% Unsuccessful
. (W and E)
= EE
‘- 8 51" 20" 3 uo"sh'6b 0 gb '9b ‘rbo [ e (108)
- .. pst ( 81)
Percent

Figure 2. Number and proportion of PS1 and TL AJ b
students who attained "highly successful,' or ‘‘successful"
achievement; or who withdrew or received an incomplete
grade hased on the original headcoxmt for those officlally
enrolled,

© Plscussion

Often an educator must re-invent the wheel in tnstitutional research.

After having read Ruskin's (1974) superbly written article on PSi's history,

methodology, and literature commentary, it became clear that while his

sources re-enforced this study's findings concerniné PS1 AJ b's grade and

.t -
- - [

e l ) 4l
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withdrawal characteristics, his conclusions also confirmed observed difflcyl-
ties In statisticatl; comparing PSI and TL approaches. TYhis study does duplis

. the methods and results cited in gaﬁy sQurces, and does add to the ?nﬁs of
PSt Iitcratu:g. but it also doks reet one of 8uskin's major recommendations.
Apparent*% this undertaking is one of the few published rescarch studles
which has compared PSI and TL instructional Eethods using an APA formét for
a2 non=behavicoral sclence discipling,

Every researcher must be cognizant of non=controlled variables which
often limit the significance of his f!nd?n;s. Siegel (1974) coutioned
against attributing undue significance to statfstical results for the.expari-
mental grouwp because such differences with TL classaS may not Qe due 10 the

Instructional treatment. Lacking pro;er randoml zation because A L Is an opéﬁ

enrcliment caursé. this study‘s internal validlty must be suspect, This does
noi-preclude significant axter&al validity, however, bgcause almost all PSi-

TL studies emerge from comparable classroom situotions where there are simi-

AN
lar non~equivalent control groups. : N

1’1‘

Even with equivalent control groups properly randomfz’d. the :EeafmanzA
group's (PSI section) perfq{mance relative té tﬁe TL section must be ques~-.
fioned. With the tendency to encourage instructional Innovation today, aﬁé

.stress goals agd objectives to meet this need, we must remember that the PS}
group has on advantage in hav!ng.such goals and Obje;§5VE§'Sutéinct*y written
out in the study gulde (trestment). Thare is & certain built-in bi#s favor-
ing PSI whenever goals and objectives are emphasjzed (Treffinger, !973);

Enroliment trends in PS{ AJ & bore marked similarities to prevfﬁus .
Cerritos Collgbe research findings for botﬁ PSi and experimental classes
{Schaumburg, 3973; Hinrichsen and Schaumburg, 1975). These results largely

reflected Cerritos studenis‘ reticence tcféftempt experimental and innovative

curricula, Student preferences should not be discounted either, As Pascal
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L {1971) found in his study, students ~ho selecled independent or directed

and acceptance of ambiguity, a5 well as pteference for abstraot thought.
Abramson and XKagan (19731, M addition 1o their findings §n sex preferences
regarding PS1 education, also stressed that class r2spoase modes interacted
directly with the students' prior fomiliarity with the subject contént. Such
was apparently thé case during the Fall semester, 1974 when <ix studenis
requested section switches comparcdlgith none for the Spring semester 1975,

*“”\‘S?rlng semaster student enrallees génefq}!y evince grester famitiarity wleh
curriculum patterns. laterestingly, Jioip (1972) discovered fhat whi le p;5=
grarmed students p;gfcrred the opportunity of working at their own ;ace. they
mlssed hoving ciass;identity,aﬁd discussion, r

B ‘ Svara‘s (1972) comprehensive survey stressed the need 10 set minimal com~

- pletion standards for PS} ventures, This proved to be the first major problem
for Or. Specht during the Fall, 197h. Students were hesitont to ¢hallenge the
exams even when prepared. wWhether 3 P51 Instructor should assume 30% more

»

students in his classes, o5 Svaro proposed, 5 an Institutional coacern.
-

The inverted grade distribution from the TL normative cukve which charac-

terizes PS5 grade gatierns was admicably duplicated in PSI A & (Keller, 3368;

)

'y . *
. Ruskin, 1374). The preponderance of A'c and B's ropresented mastery, »Alle
the equally high percentages of W's in PSI AJ & correspended to the normal

unsuccessful or “lower successful’ (€ and ) grades given in the TL sections,

In P51 classes, students drop=cut rather than stay 59 they feel they are not
L4

going to attain mastery (Xeiler, 1968). Enough research has been done to - -
" -~ “
. “. date to show that PSI classes at least equal and in most cases exceed 1L ones

. In the percentage of ‘*highly successful’ grades given, usually by 10 ro I15%

-

{keller, 1968, 1969,'moore, Mahan and Ritts, 1369. Corey and nMchichael, 1370},

[

N -
“ ) . % {,

studies classes indicated significantly greater need for avtonory, flexibility

’

T

-~

-

-



. X ' | 22
Can PSI classes smphasize creative conceptualiring? PSI researchers
gqura!¥y have felt so, and general!; claim that the shorter module quizzes
*given in PSt sections actually enhance PY1 students® chances on comprehensive
finals (Sheppard and MacDermot, 1970; Borh, Giedhii! and Davis, 1972). Cerritos -
findings for PSI courses bear this out (Schaumburg, 1973).
A!tEOugh higher withdrawal rates were anticipated by all researchers in
PSJ-TL coméarlsoas, orly a few have questidned the significance of this comes- -
parison (Sheppard and MacDermot, 1970; gorn. Gledhill and Dav{s. 1972). If
most marginal students Qrop PSi Mes. In contrast to TL‘ ones, is there any
sicdficance in :ross‘comgaring both sections? X
Use’of the same Instructor In both sections is afso a common proéedura!
approach, a!rh&ugh the }nstructor‘s biases in favor of PSI or TL methods must
bé carefully weighed. Suck:Is the case of this study. If different instruc-
tors are eméloyéd. two biases and at least two %nstructioaa! techniques %ust
also be controlied. J | ,
Peer tutoring is essential to PSI1 education (Keller, 1968; Ruskin, 1974).
The PS1 AJ k. classes at Cerritos have had mixed success in th!f regard. Dur=-
ing the Fall, 1974, studenfs finisﬁfng thelr modules early, and most did,

/o : . :
were encouraged to tutor f4llow students. Unable to gain units or compensation

for this task, many droppad their tutorfal respons!?i!!tles at the first oppor-
tunfty. During the Spring, 1375, the Ins;ructor himself undertook thig tutorial
responsit lity, Records fartinstftuiional tutoring for TL AJ & are sketchy.

A Vimited number of TL students did seek outside help, D;;haps from PSI stu-

dents who signed up to provid? this service. if there is to be any gain in .
completing a PS) class early, other than because of employment incentives,

other PSI sectlons must be ava%lab!e (McCombs, 1974).

Lonclusions ' . ; B ' .

Emphasizing Jan=Tausch's (Y971} thesis, programmed instruction doesn’t -

work for all instructors just as it admittedly doesn't for all students.

£
L™ K
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Although PSI classes emphasize more textual than audio-visual software,

finances are still a major consideration. If fewer students sign up f;r PSI

:!;sses, state funded ADA revenues nafuraily decline, . -
Significantly higher withdrawal rates in PS| sections will likely cost

the college additiomal ADA monies now that California mandates dual census

accounting {(12th as well as the kth week),

X

Hevertheless..signifzcant}y higher performancelamong PS! students aed
the emphasis upon goais and objectiveg‘ip measureabl? student éerfcrmance‘
terms make PSI endeavors doubly attractive.

'Cerritos College is encouraged to experiment further with PS| scheduling
in.disciplines where it is now_iried, and begin it in others. Counselors are .
encouraged to recommend PS! taught classes to all students who might profit '
thereby, either because of preference or psychological make-up. Until PsSl

ventures devolve into “highly motivated mediocrity" (w!ison, 1973),- the campus
-t

should encourage Instructors to innovate along these Iiﬂps. At present, the

i

" college can absorb any lessened revenues caused by cuts in ADA, and can fund

program development released time requests by potentlial PSI instructors,
N - § &

" There will always be risks, but as long as there is choicé in Instructional

&

nethodolog;‘for student and fgﬁu{ty a!fke; PS1 education seem§ the most viable

alternative to TL Instruction. °° ,W

{
“:. -
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